Thesis I. The average number of individuals scales linearly with area. Theoretically, it is easy to show a linear scaling between sampling area and mean number of individuals per sample on an infinite plane (i.e., to show that ; where is the mean number of individuals, r is the density of individuals, and A is area). 
A.
However, this can be violated on a finite plane. The reason is that the two adjacent plots are mutually dependent; they cannot overlap each other, and they must touch each other at the same time. This causes more intensive sampling in the center of the sampled finite area, especially when the sampling area is large. Therefore, if there is a cluster of a high density of individuals in the center of the whole sampled area, then large sampling areas capture the higher density of individuals, r, than do smaller sampling areas. Hence, a deviation from the linear scaling ( ) may occur. For this reason we tested this assumption by using data on real assemblages. I p rA Visually, all 125 individual-area relationships (i.e., 123 bird relationships ϩ one fish relationship, each consisting of five points, and one tree relationship with 11 points) were perfectly linear, with correlation coefficients above 0.999 and slopes of the relationships in the log-log scale between 0.939 and 1.041 in all cases.
The linear scaling between sampling area and mean number of individuals per sample has been derived for nested sampling design within a contiguous area. We thus should not expect the relationship for I p rA archipelagos of any kind.
Thesis II. The unique solution of equation (5) follows equation (6). To solve equation (5), we assume that , and then we substitute , , and , where l substitutes for
whose only solution follows (see the proposition below). Transforming back, we get equation (6) , where a and b are real coefficients, is the only solution of equation (A1) (
and is continuous at . 
, then equation (A1) becomes the Jensen functional equation. (ii) The condition that p p 0.5 0 ! is biologically realistic, since or , would mean the lack of the first or the second assemblage p ! 1 p p 0 p p 1 to compose.
Thesis III. Equation (6) 
Thesis V. Any function following equation (6) intersects the X-axis at iff and . (6) is defined and , then there is always a D1 so that , which makes D1 a ! 0 0 ! ae ϩ b ! 1 . If there is at least one D2 to make (a biologically relevant condition), then
intersects the X-axis, as equation (6) captures a continuous function.
Thesis VI. The theses III-V hold true regardless of the method of z calculation (z can be computed as the slope between and A or, alternatively, as the slope between A and A; see fig. 1a ). Harte et al. (2009) computed the slope of the logarithmically transformed species-area relationship (SAR), z, as the mean value of two subsequent values of z when doubling area; that is, they computed the mean value from z between and A and from z between A and A. The slope of a logarithmically transformed SAR A/ between A and A is z at D A . It is given by equation (6), which can be modified to
A/
where index A indicates that the exact values of parameters were set for area A (fig. 1a ). The same holds true for the preceding sequence of two areas (i.e., and A). Hence, we can write
A/ A/
The parameters a and b may vary between the two focal areas. (The possible variation in the parameters is not caused by variation in p, for p does not affect the exact value of either a or b; see "Thesis II"). Nonetheless, we prove that the z-D relationship constructed by Harte et al. (2009) would be downward accelerating had it been universal (taxon invariant). Again, we allow variation in all parameters with scale to avoid constraining our results by the assumption of their scale invariance. According to figure 1a, . Hence, . It follows that Our theory provides a tool to compute the exact value of the derivative of the SAR in the case of a universal z-D relationship. If approaches 1 ( still being greater than 1), the two subsequent areas, A and A, ϩ r 1 approach each other, and approaches the derivative. Apparently, the z-D relationship drops very steeply z(A)
